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Bristle for a Toothbrush 

This invention relates to a bristle for a toothbrush, in 
particular for an electric toothbrush, which is comprised of a 
monofilament made of plastic - 

5 Bristles of this type are generally known and are used, for 

example, in electrically powered toothbrushes. 

It is an object of the present invention to further develop 
such bristles, in particular 'with a view to achieving an im- 
proved cleaning effect when cleaning teeth. 

1 

10 This object is accomplished in a bristle of the type ini- 

tially referred to in that the monofilament is of a non-circular 
cross-section, is twisted about its longitudinal axis, and is 
fixed as a result of the action of chemical agents. 

A three-dimensionally structured surface is created by the 
15 non-circular cross-section and the twisting of the monofilament. 
Since an important role in dental cleaning is played not only by 
the bristle tip but also by the bristle shell surface, the 
bristle constructed in accordance with the present invention has 
a greater cleaning effect than hitherto. In particular, the 
)20 structured surface is in a position to remove plaque from the 
tooth surface substantially better. 

The twist and hence the structured surface of the monofila- 
ment are set permanently by fixing with the aid of chemical 
agents. During this process, the orientation conditions of the 

25 molecular chains in the filament material remain practically un- 
changed. Relocations occur in the edge layers only. This re- 
sults in greater strength and rigidity of the bristle for the 
same diameter than with other fixing methods. As a result of 
the type of fixing used, it is possible to use monofilaments 

30 with particularly small diameters, which are then significantly 
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better able to penetrate in particular interproximal spaces for 
the removal of plaque. The cleaning effect of the bristle 
according to the invention is thus substantially improved on the 
whole . 

5 In an advantageous further configuration of the bristle of 

the present invention, the cross-section of the monofilament is 
approximately symmetrical to a plane extending parallel to the 
longitudinal axis. It has proven to be particularly suitable 
for the cross-section of the monofilament to be of an approxi- 
10 mately stellate configuration. A particularly good three-dimen- 
sionally structured surface of the bristle is formed by these 
further configurations. In particular, this results in a heli- 
cally structured bristle surface. 

Diameters in the range from 0.1016 mm (4 mils), approxi- 
15 mately, to 0.254 mm (10 mils), approximately, have proven to be 
particularly advantageous for the envelope curve of the 
monofilament, particularly in connection with the use of the 
bristle of the present invention in an electric toothbrush. 
Further, it is advantageous for the monofilament to have twists 
20 numbering from 0.5 to 2 per mm, approximately, in the direction 
of the longitudinal axis, and for the monofilament to be made of 
) polyamide, polyester and/ or polypropylene. 

In an advantageous method of manufacturing a bristle 
according to the present invention, the monofilament is twisted 

25 and then fixed as a result of the action of chemical agents. In 
this manner, the twist is retained permanently, while the 
mechanical properties of the monofilament are substantially pre- 
served. Edges and corners are rounded off by the partial chemi- 
cal dissolving of the monofilament, and the resulting transi- 

30 tions are clean particularly from the point of view of hygiene. 
Further, the fixing referred to represents a simple and highly 
controllable way of processing the twisted monofilament and of 
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manufacturing therefrom the bristle according to the present in- 
vention with the described surface structure. 

In an advantageous further configuration of the method of 
the present invention, the monofilament is twisted at one point, 
5 and at the same time twisting is prevented or curbed at a dis- 
tance from this particular point. In this manner, a helical 
three-dimensional structure is produced on the surface of the 
bristle. Further, this structure includes additional edges and 
radii, which have an advantageous effect in general in dental 
10 cleaning and which are particularly suitable for removing plaque 
J from the tooth surface or from out of interproximal spaces . 

In an advantageous further configuration of the method of 
the present invention, the filaments are fixed in the solvent 
for a period of between 5 s and 50 s, approximately, preferably 
15 between 20 s and 30 s, approximately. Formic acid has proven to 
be a particularly appropriate solvent for filaments made of 
polyamide. 

In a particularly advantageous further configuration of the 
invention, the bristles of the invention are used in the inner 
20 field of a preferably electrically powered round-head tooth- 
j brush. 

Further features, advantages and application possibilities 
of the present invention will become apparent from the subse- 
quent description ' of embodiments illustrated in more detail in 
25 the accompanying drawings. It will be understood that any 
single feature and any combination of single features described 
and/ or represented by illustration form the subject-matter of 
the present invention, irrespective of their summary in the 
claims and their back reference. In the drawings, 
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FIGS, la and lb are a schematic view and a cross-sectional 
view of a toothbrush bristle, illustrating an embodiment of the 
present invention; and 

FIG. 2 is a schematic view of alternative cross-sections of 
5 the bristle of FIG. 1. 

FIGS, la and lb show a bristle 1 which is comprised of a 
monofilament 2 . The monofilament 2 is made of plastic and is 
twisted. The twist is executed uniformly, which means that the 
surface structure of the bristle 1 is repeated continuously. The 
10 bristle 1 thus has a structured surface which the monofilament 2 
does not possess initially, but which is not created until the 
monofilament 2 is twisted. 

The monofilament 2 shown in FIGS, la and lb may be made of 
polyamide, polyester, or polypropylene. The diameter of the en- 
15 velope curve of the monofilament 2 referred to may amount to be- 
tween 0.1016 mm (4 mils) and 0.254 mm (10 mils), approximately. 
The monofilament 2 may have twists numbering from 0.5 per mm to 
2.0 per mm, approximately, in the direction of its longitudinal 
axis . 

20 The monofilament 2 has a non-circular cross-section. This 

cross-section is of a stellate configuration in accordance with 
FIG. lb and hence is approximately symmetrical to a plane ex- 
tending parallel to the longitudinal axis. A helical three- 
dimensional structure, identified by reference numeral 3 in 

25 FIG. la, is obtained by the non-circular cross-section and the 
twisting of the monofilament 2 . 

It is also possible for the cross-section of the monofila- 
ment 2 to adopt any one of the alternative shapes as illustrated 
in FIG. 2. 
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To manufacture the bristle 1, the monofilament 2 is 
twisted. For this purpose , the monofilament 2 is twisted at one 
point while at the same time it is held fixed at a distance from 
this particular point , thus preventing or at least curbing a 
5 twist. It is possible to perform the twisting of the monofila- 
ment 2 with prior stretched filaments which already have the 
required mechanical properties* 

The twisted monofilament 2 is then dipped in a solvent 
where it is fixed by partial chemical dissolving. The dwell 

10 time in the solvent amounts to a period of between 5 s and 50 s, 
) approximately. Phenol, M-cresol or formic acid may be used as 
solvents. Highly concentrated formic acid has proven to be par- 
ticularly advantageous. In this case the monofilament is con- 
veniently wetted with the solvent for a period of between 20 s 

15 and 30 s, approximately. By dipping or wetting the monofilament 
2 in or with the solvent, the twisting is fixed. This means 
that the monofilament 2 does not untwist again but that the 
twist remains permanently. 

During or after the fixing it is possible to vary the 
20 mechanical properties, in particular the rigidity, the fatigue 
and/or the resilience of the monofilament 2, by stretching 
) and/ or by means of a thermal treatment. 

The monofilament 2 is then cleaned of the solvent by 

rinsing with water or the like, or the solvent is neutralized by 

■I 

25 some other means, for example, by evaporation. The monofilament 
2 is then dried by radiated heat or the like. 

. . , /The described bristle 1 of FIGS, la and lb is intended for 
> use A in toothbrushes, particularly for use in electric tooth- 

brushes^ The described bristle 1 may be used particularly ad- 
30 vantageously in the inner field of a round-head tooth brush. 
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Patent Claims 

1. A bristle (1) for a toothbrush, in particular for an 
electric toothbrush, which is comprised of a monofilament (2) 
made of plastic, characterized in that the monofilament (2) is 

5 of a non-circular cross-section, is twisted about its longitudi- 
nal axis, and is fixed as a result of the action of chemical 
agents . 

2. The bristle . (1) as claimed in patent claim 1, 

j. 

characterized in that the cross-section of the monofilament (2) 
J 10 is approximately symmetrical to a plane extending parallel to 
the longitudinal axis . 

3. The bristle (1) as claimed in any one of the patent 
claims 1 or 2, characterized in that the cross-section of the 
monofilament (2) is of an approximately stellate configuration. 

15 4. The bristle (1) as claimed in any one of the patent 

claims 1 to 3 , characterized in that the diameter of the 
envelope curve of the monofilament (2) is in the range from 
0.1016 mm (4 mils), approximately, to 0.254 mm (10 mils), 
approximately . 

)l0 5. The bristle (1) as claimed in any one of the patent 

claims 1 to 4, characterized in that the monofilament (2) has 
twists numbering from 0.5 to 2 per mm, approximately, in the 
direction of the longitudinal axis. I ' 

6. The bristle (1) as claimed in any one of the patent 
25 claims 1 to 5, characterized in that the monofilament (2) is 

made of polyamide, polyester and/or polypropylene. 

7. A method of manufacturing a bristle (1) as claimed in 
any one of the patent claims 1 to 6, characterized in that the 
monofilament (2) is twisted and then fixed as a result of the 

30 action of chemical agents. 
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8. The method as claimed in patent claim 7, characterized 
in that the monofilament (2) is twisted at one point, and at the 
same time twisting is prevented or curbed at a distance from 
this particular point . 

5 9. The method as claimed in any one of the patent claims 

7 or 8, characterized in that the monofilament (2) is fixed in 
the solvent for a period of between 5 s and 50 s, approximately, 
preferably between 20 s and 3 0 s, approximately. 

10 . The method as claimed in any one of the patent claims 
10 7 to 9 # characterized in that phenol, M-cresol and/ or formic 

acid are used as solvents . 

11. The use of the bristle (1) as claimed in any one of 
the patent claims 1 to 6 in the inner field of a preferably 
electrically powered round-head toothbrush. 
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Abstract of the Disclosure 

The invention is directed to a bristle (1) for a 
toothbrush, in particular for an electric toothbrush, 
which is comprised of a monofilament (2) made of 
plastic. The monofilament (2) is of a non-circular 
cross-section, is twisted about its longitudinal axis, 
and is fixed as a result of the action of chemical 

agents. In this manner, the bristle (1) is provided 

i- 

with a three -dimensional ly structured surface which 
effects an improved cleaning action, in particular with 
regard to the removal of plaque. 

(FIG. 1) 

16 Feb 99/BH. 
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Bristle for a Toothbrush 

This invention relates to a toothbrush filament which is 
comprised of a monofilament made of plastic. 

Filaments of this type are generally known and are used, 
5 for example, in electrically powered toothbrushes. 

From DE-AS 1 140 901 a plastic bristle for cleaning brushes 
for domestic and industrial use is known, which bristle is pro- 
filed in cross section and helically wound. 

It is an object of the present invention to further develop 
10 a toothbrush filament, in particular with a view to achieving an 
improved cleaning effect when cleaning teeth. 

This object is accomplished in the toothbrush filament of 
the type initially referred to in that the monofilament is of a 
non-circular cross-section, is twisted about its longitudinal 
15 axis, and the resultant structured helical surface is fixed by 
partial chemical dissolving of the edge layer of the monofila- 
ment, whereby the shape of the helical surface is retained 
permanently. 

A three-dimensionally structured surface is created by the 
20 non-circular cross-section and the twisting of the monofilament. 
Since an important role in dental cleaning is played not only by 
the bristle tip but also by the bristle shell surface, the 
bristle constructed in accordance with the present invention has 
a greater cleaning effect than hitherto. In particular, the 
25 structured surface is in a position to remove plaque from the 
tooth surface substantially better. 

The twist and hence the structured surface of the monofila- 
ment are set permanently by fixing with the aid of chemical 
agents. During this process, the orientation conditions of the 
30 molecular chains in the filament material remain practically 
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unchanged . Relocations occur in the edge layers only. This re- 
sults in greater strength and rigidity of the bristle for the 
same diameter than with other fixing methods. As a result of 
the type of fixing used, it is possible to use monofilaments 
5 with particularly small diameters, which are then significantly 
better able to penetrate in particular interproximal spaces for 
the removal of plaque. The cleaning effect of the bristle 
according to the invention is thus substantially improved on the 
whole . 

/. 

10 In an advantageous further configuration of the toothbrush 

filament of the present invention, the cross-section of the 
monofilament is approximately symmetrical to a plane extending 
parallel to the longitudinal axis. It has proven to be particu- 
larly suitable for the cross-section of the monofilament to be 

15 of an approximately stellate configuration. A particularly good 
three -dimensionally structured surface of the bristle is formed 
by these further configurations. In particular, this results in 
a helically structured bristle surface. 

Diameters in the range from 0 . 1016 mm (4 mils) , approxi- 
20 mately, to 0.254 mm (10 mils), approximately, have proven to be 
particularly advantageous for the envelope curve of the 
monofilament, particularly in connection with the use of the 
toothbrush filament of the present invention in an electric 
toothbrush. Further, it is advantageous for the monofilament to 
25 have twists numbering from 0.5 to 2 per mm, approximately, in 
the direction of the longitudinal axis, and for the monofilament 
to be made of polyamide, polyester and/or polypropylene. 

In an advantageous method of manufacturing a bristle 
according to the present invention, the monofilament is twisted 
30 and the resultant structured helical surface is subsequently 
fixed by partial chemical dissolving of the edge layer of the 
monof ilament, whereby the shape of the helical surface is 
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retained permanently. In this manner, the twist is retained 
permanently, while the mechanical properties of the monofilament 
are substantially preserved. Edges and corners are rounded off 
by the partial chemical dissolving of the monofilament, and the 

5 resulting transitions are clean particularly from the point of 
view of hygiene. Further, the fixing referred to represents a 
simple and highly controllable way of processing the twisted 
monofilament and of manufacturing therefrom the bristle accord- 
ing to the present invention with the described surface 

10 structure. 

In an advantageous further configuration of the method of 
the present invention, the monofilament is twisted at one point, 
and at the same time twisting is prevented or curbed at a dis- 
tance from this particular point. In this manner, a helical 
15 three-dimensional structure is produced on the surface of the 
bristle. Further, this structure includes additional edges and 
radii, which have an advantageous effect in general in dental 
cleaning and which are particularly suitable for removing plaque 
from the tooth surface or from out of interproximal spaces. 

20 In an advantageous further configuration of the method of 

the present invention, the filaments are fixed in the solvent 
for a period of between 5 s and 50 s, approximately, preferably 
between 20 s and 3 0 s, approximately. Formic acid has proven to 
be a particularly appropriate solvent for filaments made of 

25 polyamide . 

In a particularly advantageous further configuration of the 
invention, the toothbrush filaments of the present invention are 
used in the inner field of a preferably electrically powered 
round-head toothbrush. 
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Further features, advantages and application possibilities 
of the present invention will become apparent from the subse- 
quent description of embodiments illustrated in more detail in 
the accompanying drawings. It will be understood that any 
5 single feature and any combination of single features described 
and/or represented by illustration form the subject-matter of 
the present invention, irrespective of their summary in the 
claims and their back reference. In the drawings, 
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Patent Claims 

1. A toothbrush filament which is comprised of a 
monofilament (2) made of plastic, characterized in that the 
monofilament (2) is of a non-circular cross-section, is twisted 

5 about its longitudinal axis, and the resultant structured heli- 
cal surface is fixed by partial chemical dissolving of the edge 
layer of the monofilament (2) , whereby the shape of the helical 
surface is retained permanently, 

2. The toothbrush filament (1) as claimed in patent claim 
10 1, characterized in that the cross-section of the monofilament 

(2) is approximately symmetrical to a plane extending parallel 
to the longitudinal axis. 

3. The toothbrush filament (1) as claimed in any one of 
the patent claims 1 or 2, characterized in that the cross- 

15 section of the monofilament (2) is of an approximately stellate 
configuration . 

4. The toothbrush filament (1) as claimed in any one of 
the patent claims 1 to 3, characterized in that the diameter of 
the envelope curve of the monofilament (2) is in the range from 

20 0,1016 mm (4 mils), approximately, to 0.254 mm (10 mils), 
approximately. 

5. The toothbrush filament (1) as claimed in any one of 
the patent claims 1 to 4, characterized in that the monofilament 
(2) has twists numbering from 0.5 to 2 per mm, approximately, in 

25 the direction of the longitudinal axis. 

6. The toothbrush filament (1) as claimed in any one of 
the patent claims 1 to 5, characterized in that the monofilament 
(2) is made of polyamide, polyester and/or polypropylene. 
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7. A method of manufacturing a toothbrush filament (1) as 
claimed in any one of the patent claims 1 to 6, characterized by 
the steps of twisting the monofilament (2) and subsequently 
fixing the resultant structured helical surface by partial 
5 chemical dissolving of the edge layer of the monofilament (2), 
whereby the shape of the helical surface is retained perma- 
nently. 

8* The method as claimed in patent claim 7, characterized 
in tjhat the monofilament (2) is twisted at one point, and at the 
10 same time twisting is prevented or curbed at a distance from 
this particular point. 

9. The method as claimed in any one of the patent claims 
7 or 8, characterized in that the monofilament (2) is fixed in 
the solvent for a period of between 5 s and 50 s, approximately, 

15 preferably between 20 s and 30 s, approximately. 

10. The method as claimed in any one of the patent claims 
7 to 9, characterized in that phenol, M-cresol and/or formic 
acid are used as solvents . 

11. The use of the toothbrush filament (1) as claimed in 
20 any one of the patent claims 1 to 6 in the inner field of a 

preferably electrically powered round-head toothbrush. 
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